A number of mineral dusts were tested for their ability to catalyze the transformation of benzo(a)pyrene from the microcrystalline state into lipid solution. The findings of Lakowicz and his coworkers, that fibrous dusts were more active than nonfibrous dusts, were confirmed. Macromolecular binding metabolites of BaP were formed in A549 cells to a similar extent whether the BaP was added in solution or adsorbed to fibers; however, the level of water-soluble metabolites was lower in cultures treated with adsorbed hydrocarbon. It was found that asbestos can also inhibit the accumulation of 1-naphthyl glucuronide in cultures treated with 1-naphthol. The significance of this in asbestos pathogenesis is briefly discussed.
Introduction
It is our opinion that despite extensive experimentation there has been no unequivocal demonstration of the short-term genotoxicity of fibrous dusts; thus the carcinogenic activities of these materials remain largely unexplained. There are several possible explanations for this, but perhaps the most likely are: (1) fibrous dusts could be so weakly carcinogenic that they only exert their in vivo effects by virtue of their long residence times in damaged tissue or (2) they act by enhancing the activities of other agents even when apparently acting alone.
In this paper we address ourselves primarily to this second possibility.
There are several possible mechanisms whereby fibrous dusts could act as "carcinogenic enhancers," although the one which has received the most attention is that fibers could act as "carriers" mediating the transfer of carcinogens into tissue by holding them in situ for longer periods than would be the case for the carcinogen alone. Lakowicz and his coworkers (1, 2) Both tritiated and "cold" BaP were purified before use by dissolving in petroleum spirit (60-800C boiling range) and chromatography through a silica "Sep Pak" (Water Associates, Milford, MA). The purified BaP was dried down in a stream of nitrogen and taken up in acetone before use. BaP was adsorbed to dust surfaces by adding the acetone solution to an ethanolic suspension of dust and drying in a stream of nitrogen at 800C.
All cultures were treated with asbestos suspension and/or aromatic compound on the day that confluence was reached. Primary fibroblasts were used before passage 5. Both cell lines were of indeterminate passage number.
Dusts
The UICC asbestos samples (6) were used; milled amosite and crocidolite were prepared as described previously (7) . The 
Results and Discussion
The transfer of BaP from the microcrystalline condition to lipid solution was studied, by using methods based on those described previously (2) it was found that UICC amosite was far more efficient in promoting this transfer than the essentially nonfibrous milled derivative. Pulverized fuel ash did not accelerate the transfer (Fig. 1) .
It was therefore decided to study the effect on metabolism (in cultured cells) of adding the hydrocarbons in the adsorbed state. This was felt particularly relevant in view of the report that, although hydrocarbon transfer to microsomes was increased by fibers, the formation of metabolites was actually inhib- ited (8) . Cultures of A549 cells were set up with BaP, under the conditions described in Table 1 . The various classes of metabolite were measured as described by Grover et al. (9) . As can be seen, the addition of BaP in the adsorbed state resulted in a reduction in the level of water-soluble metabolites in the medium but did not lower the level of covalently bound hydrocarbon; indeed, this increased in one series of cultures. Thus, the fall in conjugated metabolites appears to be a selective toxic effect rather than the result of overall cell damage. The wide variation in the metabolite levels between experiments seems to be unavoidable; attempts to induce hydrocarbon metabolism in these cells to a maximum and reproducible level have failed.
In the light of these results it was decided to study the ability of A549 cells to conjugate 1-naphthol, thus removing the oxidation steps from consideration. The formation of 1-naphthyl glucuronide and 1-naphthyl sulfate was studied by using ion pair HPLC as described by Karakaya and Carter (10) . From Figure   2 it can be seen that conjugation of this substrate in these cells is mainly to the glucuronide.
The effect of crocidolite asbestos on the conjugation reaction is shown in Figure 3 . It can be seen that there is significant inhibition with the UICC crocidolite but much less with the milled derivative, although neither dust had a significant effect at 50 ,g/mL. Further studies have shown a similar inhibition in primary rat fibroblasts and a much more complex situation in cultures of the macrophage like P388D1 cell line (Table 2 ). In these latter cells there is an early stimulation which disappears later, possibly as a result of the combined effect of increased uptake and later inhibition. Ag/mL.
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